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quality assurance in data acquisition and process-
ing, underwater positioning and also a live survey 
with the RV »Simrad Echo« was conducted.
Excursion in short 
On June 10th, Sverre Tetlie started introducing the 
company – especially the Subsea Division – and its 
hydrographic instruments. Furthermore, it was in-
teresting to learn that Kongsberg Maritime AS has 
a background of 200 years starting with maritime 
defence systems, is majority-owned by the Nor-
wegian State and has about 7000 employees in 20 
countries.
Some echo sounders were explained in more 
detail like the HiPAP (High Precision Acoustic Po-
sitioning), their top-notch underwater position-
ing system, the EM2040C (X), a multibeam echo 
sounder system usable in shallow and deep waters 
with a high resolution, and the SBP 120 & 300 (sub-
bottom profilers) that are combined with a MBES.
Later on, the Product Manager Multibeams, Berit 
Horvei, explained some challenges in the hydro-
graphic surveying where it is of great importance 
to set up and align the equipment as accurate as 
possible. Furthermore, sound velocity profiles can 
reduce errors when taken in a continuous manner 
(like every 1 to 5 hours). Also, herein the purpose of 
the survey greatly affects the equipment’s set-up.
From June 10th to 12th 2014 we got the opportu-
nity to visit Kongsberg Maritime AS in Horten, Nor-
way, on invitation of the Vice President, Underwa-
ter Mapping, Subsea Division, Kongsberg Maritime 
AS, Sverre Tetlie.
The HafenCity University (HCU) in Hamburg of-
fers a great deal to study several municipal sub-
jects, like Architecture, Civil Engineering, Urban 
Planning or Geomatics. Within Geomatics there 
are three specialities to choose from, of which one 
is hydrography.
Therefore, the excursion was an outstanding 
possibility to gain not only an insight into the 
transducer manufacturing, but also the autono-
mous underwater vehicle (AUV) assembly – in this 
case the HUGIN as a modular build.
But who are »we« exactly? Well, in winter 2013 
sixteen international students joined the Master’s 
programme in hydrography at the HCU (fig. 1). 
Many nations such as Canada, Egypt, Germany, 
Ghana, Iran, Nepal, Nigeria, Pakistan, Spain and Sri-
Lanka are represented, each and everyone from a 
different background. Some already had a little ex-
perience with hydrographic subjects others were 
completely new and caught up very fast.
During the winter break between 2013 and 2014, 
Prof. Marketá Pokorná was able to get in contact 
with Sverre Tetlie and organised the excursion.
On the way, we took the chance of visiting the 
Frammuseum as well as the Norsk Maritimt Muse-
um on the Museum Island Bygdøy in Oslo.
Finally, on June 9th we arrived to our campsite. 
Our planning for accommodation was quite good. 
The camp had a beach and most important a 
beach volleyball field that invited everyone in the 
class to a couple of (painful) rounds of volleyball 
which we just for fun named instantly »Kongsberg 
Cup«. After all, life is more than just university and 
learning.
So what was the excursion about? Since we 
study hydrography and learn a lot about hydro-
graphic equipment like echo sounders, ROVs, AUVs 
and much more, we got a chance to see and gain 
a great amount of new knowledge and also got 
a direct insight into one of the larger companies 
with a long history in hydrography offering several 
maritime instruments.
During the three days, a couple of Kongsberg 
Maritime AS employees held lectures about the 
company itself, echo sounder systems offered, 
HafenCity University meets 
Kongsberg Maritime
In the frame of the HCU project week, a class of master students in the hydrography 
course from the HafenCity University got the opportunity to meet Kongsberg Mari-
time AS in Horten, Norway, one of the larger hydrographic companies. Several chosen 
lectures on instruments and software products were held and also shown in a live 
survey. Additionally, the 
transducer production 
and the AUV assembly 
was shown. A great deal 
for everyone who took 
part.
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Fig. 1: HCU students 
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data where even shopping carts or tires could be 
distinguished clearly.
In a second turn, in the North of Horten, in 
the Oslo Fjord, the comparison of the MBES sys-
tems was continued in deeper waters. Here, the 
strength of the EM710 lies within the depth. On 
site, depths around 200 metres were common and 
we detected a few known wrecks and sea cables.
Additionally, the functionality of the HiPAP 500 
system was demonstrated. Herein, a metal cage 
with three mounted pingers was lowered to the 
seafloor. To compare the accuracy of the system 
prior to the survey the distance between two of 
the pingers was measured with roughly 78 centi-
metres. During the survey the vessel sailed in an 
»Eight-Shape« pattern above the pingers to cali-
brate the HiPAP system and afterwards we learned 
that the system is pretty much accurate. The re-
sults showed a distance of about 78.5 centimetres.
On the third and last day of our excursion, 
the Project Group Manager KM, Rolf Engvig Iversen, 
held a lecture about the various mounting options 
of transducers on vessels. Herein, the location of 
the transducer on the vessel has large effects on 
the data quality, for example when it is near to 
thrusters and propellers or when the vessel’s hull 
shape at the bow that may create turbulent water 
and therefore also have an effect on the data.
Afterwards, the Product Manager SAS, Terje 
Gunnar Fossum, explained the capabilities of the 
HiSAS system (High resolution Synthetic Aperture 
Sonar), a very high resolution side-scan sonar sys-
tem operating at low frequencies.
Additionally to the live survey, we got the chance 
of seeing how transducers are manufactured. Our 
»tour guide«, the Site Security Manager Øystein 
Fremmerlid (now retired), was leading us through 
the manufacturing facilities (fig. 2) and also ex-
plained a bit about the kinks and obstacles in pro-
ducing and assembling the transducers, and also 
about the huge advantages of using robot loading 
systems. Furthermore, we got the insight of how 
transducers are tested prior to their dispatch.
Later on this day, we divided into two smaller 
groups for our last but I think very interesting 
occasion. The Training Instructor AUV, Stian Hop-
mark, was guiding us though the AUV’s assembly 
hall where we could gain a more detailed look into 
the technical specification of AUVs. As we learned, 
in the Horten facilities (only) the HUGIN as well as 
the MUNIN are assembled. Luckily for us, one of 
Kongsberg’s customers was on site. Therefore, we 
had also the chance for a short round of questions 
and answers about further AUV maintenance and 
operations.
All in all, this excursion was a great opportunity 
to us. As I said before, not all of us have a hydro-
graphic background, therefore the lectures as well 
as the live demonstration and the tours through 
production halls were a great deal for everyone 
and it surely deepened the understanding of echo 
sounders. “
Additionally, an introduction into SIS QA (Seafloor 
Information System Quality Assurance) in data ac-
quisition and analyses was given by the Product 
Manager SW, Terje Haga Pedersen. Depending on 
various instrument settings it is also important to 
know about the errors that may occur in the used 
set-up like in lever arms, timings, sound velocities, 
temperatures, reference systems and also while 
processing the data – software errors as well as 
operator errors.
Starting the second day of our excursion, the 
Senior Instructor Hydrography, Torunn Haugland, 
firstly gave an introduction into the data acquisi-
tion, using the SIS system. This lecture was also 
the build-up for the later on carried-out live survey 
with the RV »Simrad Echo« where several systems 
are installed – EM710, EM2040C, HiPAP were used 
in the demonstration.
Secondly, the R&D Engineer HIPAP, Stian Michael 
Kristofferesen, explained the operation and cali-
bration of the HiPAP system that is (basically) a 
USBL positioning system with even shorter base 
lines or as Kongsberg Maritime calls it a SSBL (Su-
per Short Base Line) positioning system.
Live demonstration
Since Kongsberg Maritime AS in Horten has the 
capability of executing tests or demonstrations 
right in front of their yard in the Oslo Fjord, we 
had the opportunity to execute the demonstra-
tion at noon until the late afternoon. The survey 
was separated into two parts. Firstly, the com-
parison of EM710 to EM2040C multibeam echo 
sounders and secondly, the operation of the Hi-
PAP 500 system to show the capabilities of each 
system.
Sailing around the harbour area we clearly could 
see the differences in the two MBES systems. 
While the EM710 is more powerful in deep waters 
the EM2040C showed high resolution sounding 
Fig. 2: The group before the 
start of the tour through the 
production halls
